Craniodental form and function were evaluated in the 2 extant, parapatric species of dermopterans (Dermoptera: Cynocephalidae). The level of morphological distinction between the 2 taxa was such that were they known as fossils; most taxonomists would not contest their genus-level distinction as indicative of adaptive differentiation. In fact, these taxa exemplify the widely employed but implicit morphological distance-based standards used for delineating mammalian genera in the paleontological literature. Appropriate names for these 2 taxa are Cynocephalus volans for the Philippine flying lemur and Galeopterus variegatus for the heterogeneous populations of the Sundaic flying lemurs. Cynocephalus probably has a hypertrophied version of the ancestral cynocephalid molar complex and modified incisor and canine morphology. The hypertrophied metaconules of cynocephalids occlude with an expanded paracristid and a cusplike shelf, the distocuspid. Cynocephalus also has a broader rostrum, a greater degree of postorbital constriction, and enhanced ectocranial ridges associated with a more robust masticatory musculature than Galeopterus. Cynocephalus appears adapted to a diet that requires a greater degree of shearing by the anterior dentition and crushing by the molariform dentition. These anterior shearing teeth (I3, C1, P3, c1, p3) are larger and more bladelike than those of Galeopterus, and the bite force is more anteriorly directed. Angle of the mandible is ventrally expanded in Cynocephalus, facilitating enhanced chewing force for the postcanine dentition while maintaining orientation of the temporalis muscle. Dwarfed forms of Galeopterus are found on many of the smaller islands of the Sunda Shelf and in central Laos. They are not morphologically distinguishable from larger members of this species, other than in size, and do not warrant specific distinction. However, it may be desirable to designate 4 subspecies of G. variegatus: G. v. variegatus from Java, G. v. temminckii from Sumatra, G. v. borneanus from Borneo, and G. v. peninsulae from the Malay Peninsula and mainland Southeast Asia. Separate species rank for each of the dwarfed populations should not be recognized. Phylogenetic relationships of Dermoptera are discussed in light of the morphological differences of the 2 genera.
FIG.
1.-Distribution of extant dermopterans in Southeast Asia. Location of the Ban Lak specimen is placed at 104Њ59ЈE, 18Њ11ЈN as opposed to 104Њ59ЈE, 13Њ11ЈN as reported by Ruggeri and Etterson (1998). emphasis on craniodental osteology is justified. Such a model could be widely applicable within Mammalia, but it may be particularly useful for Paleogene fossil archontans (i.e., Plesiadapiformes, Euprimates, Plagiomenidae, Microsyopidae, and Mixodectidae). In paleontology, morphological difference and distance are really the sole indicators of species-and genus-level taxonomic distinction, and clear phylogenetic information often is unavailable for distinct species or species clusters. Such morphological distinctness and differences of species samples reflects either disparity of single lineages from different localities or horizons, morphological diversity of unknown taxonomic significance regarding relationships between samples, or lineage multiplicity of sympatric or allopatric samples of varying hierarchic significance. However, standards used in delineating closely related genera based on morphology vary widely between researchers. Most closely clustered morphospecies resist simplistic cladistic solutions for phylogenetic analysis (Lemen and Freemen 1984) .
We believe that to achieve uniform criteria for delineating species and genera in fossil and living taxa, living species should be analyzed and the same criteria applied to the fossil record. Because of its completeness, neontological data provides the most appropriate models in which the meaning of osteology can be fully explicated for taxonomic actions. Our study of dermopterans, like previous efforts Szalay 1974, 1978) , can ameliorate taxonomic confusion regarding genus-level taxa in the Paleogene if the same taxonomic criteria are applied to the Paleogene taxa. A standardization of genus-level taxonomic distance in osteological traits would have far reaching consequences for evaluating macroevolutionary patterns in mammals. Such a coordination of taxonomic judgment in mammalogy and paleomammalogy will aid taxon-based assessments in mammals.
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P ϭ 1.000 P ϭ 0.360 P ϭ 0.203 P ϭ 1.000 7.81 (1.03; 6.85-8.90) 1.22 (0.30; 0.96-1.55) 22.74 (1.96; 21.17-24.94) 38.17 (1.58; 36.63-39.78) P Ͻ 0.001 P ϭ 0.001 P Ͻ 0.001 P ϭ 0.013 P ϭ 0.079 P ϭ 0.436 P ϭ 0.005 P ϭ 1.000 939 12.12 (0.88; 11.47-13.12) 11.41 (0.24; 11.17-11.64) 27.64 (0.71; 27.02-28.42) P ϭ 0.001 P Ͻ 0.001 P Ͻ 0.001 P ϭ 0.221 P ϭ 0.004 P Ͻ 0.001 P ϭ 1.000 P ϭ 0.050 P ϭ 1.000 FIG. 2.-Schematics showing measurements taken on dermopteran crania and dentition: 1) length of skull; 2) basal length; 3) postorbital constriction, taken at the point where the floor of the orbit intersects the cranium; 4) rostral breadth; 5) minimum length of palate; 6) gap of upper incisor; 7) length of P4 to M3; 8) approximate length of lever arm of masseter muscle; 9) approximate length of lever arm of temporalis muscle; 10) height of ascending ramus from base of mandibular angle; 11) depth of mandible below m1, measured below center of tooth; 12) depth of mandible below canine, measured from middle of tooth parallel to long axis of tooth; 13) length of upper molariform tooth; 14) width of upper molariform tooth; 15) length of mesial stylar shelf (associated with paracone); 16) width of mesial stylar shelf; 17) length of distal stylar shelf; 18) width of distal stylar shelf; 19) length of tooth; 20) width of lower molariform tooth (and talonid); 21) length of lower molariform trigonid; 22) width of trigonid; 23) width of entoconid-hypoconulid; 24) length of hypoconulid-distocuspid. and obviously related to adaptively significant aspects of the masticatory system. In general, it appears that there is a megadont and morphologically distinct species and a craniodentally less robust one. These are separated by Huxley's Line (Fig. 1 ). These differences are particularly striking because the megadont form, Cynocephalus, seems to be smaller of the 2 genera (1,260 versus 1,470 g), signaling distinctive but as yet undiscovered feeding strategies.
MATERIALS AND METHODS
Skins and skulls of dermopterans were examined from the United States National Museum of Natural History and the Field Museum of Natural History. Fossil casts of many relevant taxa were studied in F. S. Szalay's extensive cast collection of Paleogene mammals. Length of skull, basal length, rostral breadth, length of palate, and postorbital constriction were measured using dial calipers and recorded to the nearest 0.01 mm. All other measures (Table 1 ; Fig. 2 ) were made using a binocular dissecting microscope equipped with a reticle. Data were corrected for body size (Table 1) , natural-log transformed, and entered into SYSTAT 5.0 (SYSTAT 1992) for analysis. A post-hoc Bonferonni's test was used to test for pairwise differences between the 3 recognized types of dermopterans; FIG. 3.-Dental nomenclature: Ccr, centrocrista; Crob, cristid obliqua; Distocuspid; Entcd, entoconid; Eocrista; Hyld, hypoconulid; Me, metacone; Mecl, metaconule; Med, metaconid; Pa, paracone; Pacl, paconule; Pactd, paracristid; Pad, paraconid; Pmecr, postmetacone crista; Poctd, postcristid; Ppacr, preparacone crista; Pprcr, preprotocone crista; Pr, protocone; Prcd, protocristid; Prd, protoconid; Ptprcr, postprotocone crista; Tldb, talonid basin; Tldn, talonid notch; Trb, trigon basin; Trdb, trigonid basin. the kagwang, or Philippine flying lemur; the colugo, or Sundaic flying lemur; and the dwarf colugo. Differences were considered significant when P Ͻ 0.001. Dental nomenclature is illustrated in Fig. 3 .
RESULTS
General cranial characters.-Three kinds of extant dermopterans can be recognized based on size and gross craniodental morphology. They are C. volans from the Philippines (the kagwang); G. variegatus from Borneo, the Malay Peninsula and Southeast Asian mainland, Sumatra, and Java (the colugo); and smaller morphs of G. variegatus from Langkawi Island off the west coast of the Malay Peninsula, Bakung and Sebangka islands in the Lingga archipelago off the east coast of Sumatra, Aur Island off the east coast of the Malay Peninsula, Serasan Island in the Natuna Archipelago in the South China Sea, Sebuku Island off the southeastern coast of Borneo, and from northern Laos (dwarfed colugos). In the remainder of this work, Philippine dermopterans will be referred to by their generic name, Cynocephalus. Galeopterus will refer to both large and small morphs of the Sundaic flying lemur. Larger and smaller forms of the Sundaic flying lemur will be referred to as colugos and dwarf colugos, respectively.
A dorsal view of the cranium (Figs. 4a-c) shows large differences between the 2 genera. Compared with Galeopterus, Cynocephalus has a broader rostrum, a smaller neurocranium, and a greater degree of postorbital constriction. The superior temporal lines converge posteriorly and form a short sagittal crest before joining the nuchal crest. This condition is never seen in Galeopterus, where the superior temporal lines rarely contact the nuchal crest and never form a sagittal crest. Also in Cynocephalus, orbital processes of the frontal are larger and more robust, and zygomatics are displaced more laterally and thinner dorsoventrally. These traits reflect a more open and capacious temporal fossa in Cynocephalus and indicate enhanced development of posterior fibers of the temporalis muscle. This constellation would produce a more rostrally oriented bite force in Cynocephalus. Although sagittal cresting in Cynocephalus may reflect, in part, its smaller neurocranium, there is a distinct posterior expansion of the origins for posterior fibers of the temporalis muscle out over the mastoid region (Figs. 4d-f) .
The broader rostrum of Cynocephalus may be partially explained by the more rostrally oriented bite force in this taxon. This also is reflected in the more robust roots of I3 and C1 in Cynocephalus. However, the broad rostrum of Cynocephalus provides it with a larger nasal cavity than Galeopterus. Size of the nasal cavity has been proposed to correlate with environmental factors (i.e., temperature and humidity -Cabanac 1986; Dean 1988; Scott 1954; Wolpoff 1968 ), but such conditions are not likely to differ significantly between the Philippine subregion and the Sundaic and Indochinese subregions. However, Cynocephalus also has larger nasal conchae than does Galeopterus. The inferior nasal conchae are especially relatively larger in Cynocephalus, and it is these inferior conchae that appear to be associated with swellings above canines and incisors that produce the broader rostrum in Cynocephalus. Similarly, the Roman-nosed appearance of Cynocephalus in lateral view (Figs. 4d-f) appears to be related to expansion of the middle concha. Expansion of conchae may indicate an enhanced sense of smell compared with Galeopterus. Olfactory abilities may be related to different patterns of feeding or foraging in the 2 genera, different mechanisms of social control, or different reproductive physiologies. The vomeronasal organ has been studied in dermopterans (Bhatnagar and Wible 1994) , but taxonomic assignment of the specimen used in this study is uncertain (K. Bhatnagar and J. Wible, pers. comm.) . However, Bhatnagar and Wible (1994) found that dermopterans possess one of the relatively longest vomeronasal organs of any mammal. This may reflect the importance of olfactory clues for dermopterans. Reevaluation of this organ, with more precise taxonomic assignment of specimens, will provide valuable insights into the significance of differences in facial morphology between genera.
A ventral view of the cranium (Figs. 4g-i) illustrates other differences between genera. The relatively larger size of anterior and postcanine dentitions in Cynocephalus are evident. Here, we also see the relatively broader edentulous gap in Cynocephalus (Table 1 ). The palate is relatively longer in Cynocephalus than in the colugos but not relatively longer than in the dwarf colugos. This may be the result of the relatively small sample of dwarf colugos. Attachments for the masseter muscle along the zygomatic arch are well developed in both genera. The rostral extent of the masseter reaches the mesial border of P4 in both genera, but this provides a longer lever arm for the masseter in Cynocephalus (Table 1) . This is largely the result of the longer postcanine tooth row in Cynocephalus. However, the expanded temporal fossa, which acts to compress the cranial base posteriorly, also contributes to lengthening the lever arm of the masseter. In Cynocephalus, the masseter also inserts more laterally on the cranium than in Galeopterus. In Galeopterus, the orbital rims project laterally past the origin for the masseters, but in Cynocephalus this extends to the lateral-most portions of the maxilla, jugal, and squamosal. The effect of this lateral displacement of the masseter may be to contribute an additional buccal component to movement of the mandible during the masticatory cycle in Cynocephalus.
Lateral view of the cranium (Figs. 4d-f) also shows functionally important differences. The rostrum of Cynocephalus is deeper dorsoventrally. This may reflect greater forces acting on the anterior dentition of Cynocephalus and expansion of nasal conchae. More posteriorly, dorsoventral distance from the zygomatic arch to molars is deeper in Cynocephalus, providing a longer distance over which the superficial masseter muscles can work. The more dorsally arched jugal in Cynocephalus also would provide the same benefit for the zygomaticomandibularis.
Continuing posteriorly, orbital processes of the jugal and frontal provide more complete enclosure of the orbit in Cynocephalus. This may reflect greater stresses being transmitted through this area in Cynocephalus. The external acoustic meatus of Cynocephalus is oval, being rostrocaudally compressed compared with Galeopterus. Similarly, the pneumatized part of the mas-toid is reduced significantly in Cynocephalus to the point that the 2 taxa can be differentiated easily on this feature alone. This view also shows greater spread of posterior fibers of the temporalis muscle onto the nuchal region in Cynocephalus.
The mandible (Figs. 4j-l) is more robust in Cynocephalus. Depths of mandible below m1 and c1 are statistically different between genera (Table 1 ). This supports the hypothesis that Cynocephalus has a more robust and posteriorly oriented M. temporalis and enhanced masseter musculature compared to Galeopterus. This produces a stronger bite force directed anteriorly to the incisor-canine complex and a stronger bite force in the molar tooth row. Cynocephalus also has a larger tubercle for attachment of digastric muscle.
Cynocephalus has a higher coronoid process and a taller ascending ramus (Table 1; Figs. 4j-l) than Galeopterus. The higher coronoid process of Cynocephalus may simply be related to a larger temporalis in this taxon. However, a higher coronoid process also will shift the line of action of the temporalis dorsally, away from the fulcrum (the glenoid fossa), giving the muscle a longer moment arm, providing a greater mechanical advantage, and giving a stronger anterior bite force.
The ascending ramus of the mandible also is taller in Cynocephalus than in Galeopterus, providing a longer moment arm for the masseter muscle and a stronger bite force on the molariform teeth. This is achieved in an interesting manner, highlighting the mosaic nature of the dermopteran craniodental system. The ramus has become deeper through a ventral expansion of the angle of the mandible (Figs. 4j-l). This increases distance over which the masseter can act and provides a stronger bite force at the molar tooth row. However, this does not disturb orientation of the temporalis muscle in relation to dentition. Raising the ramus dorsally would shift the point of maximum mechanical advantage for the temporalis even more anteriorly. It also would require a ventral migration of maxillary dentition to maintain occlusal relationships. Such a shift would alter functional relationships that we hypothesize concentrate chewing forces at the I3-c1-C1 complex in Cynocephalus.
Although Galeopterus has a shorter ascending ramus of the mandible, angle of the mandible generally projects more posteriorly behind the mandibular condyle than in Cynocephalus , although this character is variable. In Cynocephalus, angle of the mandible flares laterally and is even with the lateral-most projection of the mandibular condyle. This would allow the medial pterygoid muscles to effect greater lateral motion of the mandible than in Galeopterus, in which angle of the mandible is never so laterally flared. Conversely, posterior expansion of the angle in Galeopterus would allow the medial pterygoid to protrude (translate anteriorly) the mandible to a greater extent than in Cynocephalus, especially as the teeth come more fully into centric occlusion.
Anterior dentition.-Anterior dentition of dermopterans has been the subject of some interest (Aimi and Inagaki 1988; Rose 1973 Rose , 1975 Rose and Walker 1981) . Results of those studies have been contradictory and largely concerned with whether highly specialized incisors of dermopterans are used in grooming. Rose and Walker (1981) reported no microscopic wear facets on lower incisors of Cynocephalus or Galeopterus, but Aimi and Inagaki (1988) found evidence of grooming in Galeopterus. Whether or not dermopterans use their pectinate incisors for feeding, grooming, both, or neither, none of these studies have noted morphological differences between anterior dentitions of the genera (Table 1; Figs. 5a-d).
Both genera have 2 upper incisors separated by an edentulous gap similar to that in cervids . Both genera also have 3 procumbent, pectinate lower incisors . In both genera, I3 is larger than but similar in shape to the genus-spe-369 FIG. 5.-Dentition of extant dermopterans. C. volans USNM 536048: a) dorsal view of lower anterior dentition; c) left lateral view of anterior dentition prior to full occlusion, e) occlusal view of upper right molariform dentition, g) occlusal view of lower right molariform dentition; G. variegatus USNM 49640: b) dorsal view of lower anterior dentition to same scale as a), d) right lateral view of anterior dentition prior to full occlusion to same scale as c) reversed for comparison, f) occlusal view of upper left molariform dentition to same scale as g) reversed for comparison, h) occlusal view of lower left molariform dentition to same scale as g) reversed for comparison. cific C1. Most important, similarity of I3 and C1 to one another and their differences between genera is remarkable. Furthermore, while a general in-line similarity holds for c1 and p3 in Galeopterus, these teeth are more distinctive from one another in Cynocephalus (Figs. 5c-d) .
The I2 in Cynocephalus is relatively narrower than in Galeopterus and generally has only 2 tines as opposed to the normal 3 tines in Galeopterus (Table 1; Figs. 5c-d). The relative mesial-distal lengths of I3 are the same between genera, but in Cynocephalus I3 is relatively taller (Table 1) . More important, I3 in Cynocephalus is bladelike compared with Galeopterus. In Galeopterus, I3 is serrated, as is the canine behind it. This condition on I3 is represented as a series of accessory cuspules (usually 4) along the crest of the tooth (1 anterior to the main cusp and 3 posterior to it). In Cynocephalus, there are only 2 small cuspules on a bladelike I3 that is more trenchant and taller than the canine. These are located at the base of the tooth, 1 mesially abutting I2 and 1 distally abutting C1 (Fig.  5c ). These cusps were not counted as tines because they appear to be outgrowths of the base of the tooth rather than structures associated with the crest of the tooth as seen in Galeopterus. Between I3 and C1 in Galeopterus, there is a diastema; this is never seen in Cynocephalus.
There also are differences between genera in morphology of i1-3 and c1 . Height and width of i1 are the same between genera, but there are differences in number of tines making up the tooth. Cynocephalus has 9-10 tines, Galeopterus only has 6-9. On i2, Cynocephalus has 11-13 tines, Galeopterus has 7-10. There also are differences in robusticity of tines. In Cynocephalus, each tine is generally the same size and shape (Fig. 5a ). However, outer tines of i1 and i2 are more robust than the others. This holds only for the i1 of Galeopterus; in i2, the distal 3-4 tines also are more robust than other tines.
Morphology of i3 shows similar differentiation. This tooth is taller in Cynocephalus and has fewer tines, 3-5, while Galeopterus has 4-7 tines. The fact that this distinction is statistically significant only in relation to the large-bodied colugos may be related to the small sample of dwarfed colugos. In Galeopterus, there is a gap separating i2 from i3. This gap rarely is seen in Cynocephalus and always is narrower. The i3 also is more mediolaterally oriented in Cynocephalus. In Galeopterus, this tooth is more parallel to the canines, premolars, and molars. In both genera, the 2 medial lower incisors occlude with an edentulous palate, and the degree to which these teeth are used in feeding or grooming is the subject of some debate. Evidence presented by Aimi and Inagaki (1988) shows that incisors may be used for grooming in Galeopterus. We also have examined this specimen (USNM 49640) and concur with their observations and conclusions. In addition, we note that all specimens of Galeopterus examined in our study had dirty incisors with a pale-colored, flaky substance encrusting the space between the tines of i1 and i2. All Cynocephalus examined had clean incisors. In no case was any kind of material found embedded between tines of incisor. In addition, tines of incisor of Cynocephalus are so fragile that they may not be used-a curious abandonment of an adaptation if this inference is confirmed.
It is important to realize that the pectinate-morphogenetic-field influence stops with I2 and i3 in Cynocephalus. It does not affect I3, C1, or c1. There also appears to be strong functional emphasis between I3 and C1 and the occluding c1. In Galeopterus, pectination extends farther back to influence upper and lower canines and mesial parts of the upper and lower 3rd premolars. Whether this genus-specific differentiation is due to a combination of adaptive or morphogenetic field effects is impossible to assess properly until field data are available. Such data will allow differentiation of adaptive imperatives from genetic effects without selective causes.
Relative height of canine is different between genera (Table 1) . Within each genus, I3 and C1 are similar morphologically. Within each genus, C1 is similar to c1. In both genera, canines are double rooted, as are I3s. As with I3, canines of Galeopterus are serrated, and canines of Cynocephalus are not. In Cynocephalus, C1 buccally overlaps I3 anteriorly and is overlapped buccally by P3. The result is that C1 in Cynocephalus is slightly rotated out of alignment with the axis of the postcanine dentition. In Galeopterus, C1 is strictly in line with this axis.
Although generally not considered part of the anterior dentition, the 3rd premolars are considered here because they function with the anterior dentition as part of the shearing or shredding complex. The molariform 4th premolars are considered with the molar tooth row because they function as part of the shearing-crushing complex.
General shape of P3 is not greatly different between genera (Figs. 5c-d). In both, P3 is a buccolingually narrow tooth with paracone and metacone, although a small protocone may be present. Galeopterus usually also has a small cuspule along the preparacone crista. In terms of relative size of P3, dwarf colugos occupy an intermediate position between large colugos and Cynocephalus. P3 is mesiodistally longer in Cynocephalus than in large colugos (Table  1) . However, this tooth is not significantly longer when compared with dwarf colugos. Dwarf colugos are not significantly different from their larger conspecifics. While relative-size relationships are continuous, there are clear morphological differences between genera. In Cynocephalus, the eocrista (ϭ ectoloph) is more W-shaped, and the lingual area of the tooth where the protocone should be located is more extensive than in Galeopterus. In Galeopterus, a short diastema separates P3 from C1; in Cynocephalus, the anterior edge of P3 overlaps the posterior edge of C1 buccally, exactly as C1 buccally overlaps I3 in this genus. Similarly, the mesial-most part of the p3 paracristid passes lingual to the distal accessory cuspule of c1 in Cynocephalus.
The p3 has a bladelike trigonid in both genera, but only in Galeopterus is the trigonid serrated. The paracristid in Cynocephalus is more attenuated than in Galeopterus. The main cusp on the p3 trigonid is the protoconid, but homology of the remaining trigonid cusps in Galeopterus is uncertain. The talonid is deeper in Cynocephalus and has the hypoconid and entoconid distal to the rudimentary basin.
Deciduous canines and premolars.-Morphological patterns of deciduous versus replacement dentitions of canines and premolars are distinctive. This pattern may shed light on polarity of craniodental differentiation, or on the nature of evolutionary divergence between genera. Deciduous canines and premolars of Galeopterus are morphologically similar to their successors (i.e., serrated). In Cynocephalus, deciduous dentition also closely resembles the scalloped and serrated teeth of Galeopterus. This may indicate that morphology of incisors, canines, and premolars in Galeopterus represents the ancestral condition, and that morphology of Cynocephalus is derived in these respects.
Occlusion, wear, and dental function in anterior dentition.-In both genera, i1 and i2 occlude with an edentulous premaxillary pad, and no wear was found on them (Table  2) . In both genera, I2 occludes with the buccal face of the mesial one-half of i3. The distal one-half of i3 occludes with the lingual face of the mesial one-half of I2 (Figs.  5c-d) . In Cynocephalus, the posterior crest of I3 occludes along the lingual side of the mesial crest of c1. In Galeopterus, most of this contact is with the mesial-most serrations on c1.
Wear patterns on i3 are distinct between genera (Table 2) . Paradoxically, i3 of Galeopterus is more heavily worn than that of Cynocephalus. The little wear there is on i3 in Cynocephalus appears to be produced by 
Tooth
Cynocephalus Galeopterus
I2
Little to no wear, even in latest stages when molars are almost flat.
Small amount of apical wear on posterior two tines and along distal crest of most distal tine.
I3
Early wear at apex and along distal crest; distal crest wear on the lingual side even in latest stages; in later stages wear along mesial crest. V-shaped wear facet on lingual side of tooth near base of mesial crest in later stages (facet produced by distal tines of i3). Wear at base of distal crest in later stages quite extensive.
Early wear along distal serrations usually along lingual side, apical in some specimens; wear along mesial serrations later (these facets may also be on the lingual side of the serrations or may be more apical). Apical wear on main cusps not until very advanced stages. V-shaped facet seen in Cynocephalus not present in Galeopterus.
C1
Early wear along mesial and distal crests of tooth. As in I3, wear restricted to lingual face of crests; facets continuous across apex of tooth even in early wear; no evidence of more extensive apical wear.
Wear along mesial and distal serrations, restricted to the lingual face of the serrations. In early stages, wear present only on most mesial and most distal serrations. Central cusp worn only in most heavily worn teeth.
P3
Early wear on mesial end of preparacone crista, distal end of postmetacone crista, and at vertex of both cristae; later wear across entire ectoloph.
Apical wear not present on either paracone or metacone; paracone more heavily eroded than metacone.
Early wear on preparacone crista, on postmetacone crista; and at vertex of both cristae. Wear on the preparacone and postmetacone cristae accompanied by paracone and metacone apical wear even at earliest stages. Wear tends to be heaviest mesially in later stages, but differential degree of paracone-metacone erosion is not nearly as pronounced as in Cynocephalus.
P4
Early wear only along ectoloph, continuous; no indication of greater wear of cusps than crests; no wear evident on metaconule, paraconule, protocone, or associated crests. Initial paraconule wear appears apical and mesial to crest; initial wear of metaconule appears along mesial aspect as well; initial wear of protocone along postprotocone crista and includes some apical wear.
Early wear only along ectoloph, continuous; greater wear of cusps than crests, no war evident on metaconule, paraconule, protocone, or associated crests. Initial wear of paraconule appears apical and mesial to crest; initial wear of the metaconule appears along mesial aspect as well; initial wear of protocone along postprotocone crista and includes some apical wear.
M1
Early wear only along ectoloph, continuous; no evidence of greater wear of cusps than crests; no wear evident on metaconule, paraconule, protocone, or associated crests. Initial wear of paraconule appears apical and mesial to cusp; initial wear of metaconule appears along premetaconule crista; initial wear of protocone is apical and along postprotocone and preprotocone cristae. In late wear, tooth almost totally flat except for W-shaped remnant of ectoloph. Overall impression: tooth wearing evenly from lingual aspect of buccal side.
Early wear along the ectoloph; continuous; evidence for greater wear of cusps than crests; slight wear on metaconule, paraconule, and protocone and associated crests. Initial wear of paraconule appears apical and mesial to cusp; initial wear of metaconule appears almost directly mesially and not along premetaconule crest; initial wear of protocone apical and along postprotocone and preprotocone cristae. In late wear, postprotocone crest heavily eroded. Tooth never worn totally flat; advanced wear produces greater separation between mesial and distal stylar shelf components with relatively less apical wear compared to Cynocephalus. Overall impression: tooth wearing from midline mesially and from midline lingually.
M2
Patterns of wear same as on M1; M2 relatively more worn than M1.
M3
Patterns of wear same as on M1 and M2; M3 relatively more worn than M2.
Patterns of war same as on M1 and M2; M3 relatively more worn than M2. No wear early, but begins along distal crest of most distal tine; wear proceeds until apical wear on most posterior tine. Thereafter, apical wear begins to appear on tines beginning with most posterior and progressing to most mesial. Posterior tines always more heavily worn than ones mesial to them.
Wear early, beginning along distal crest of most distal tine; wear proceeds until apical wear on most posterior tine. Thereafter, apical wear begins to appear on tines beginning with the most posterior and progressing to most mesial. Eventually, all tines appear equally worn.
c1
Earliest wear low along distal crest near distal accessory cuspule; beings along mesial crest before apical wear visible; in latest stages, considerable apical wear. Wear directly along crests, not lingual or buccal to them.
Earliest wear on all serrations simultaneously and on apex of main cusp at same time. In later wear, serrations worn away. Wear usually on buccal side of serrations.
p3 Initial wear at apex of protoconid and some along protocristid; early wear also on cristid obliqua; later wear on paracristid, apices of hypoconid and entoconid, and along postcristid.
Initial wear on apices of all serrations and later apices of all cusps; early wear also on cristid obliqua; later wear on paracristid. No postcristid wear at any stage. p4
Early wear on paracristid, protocristid, cristid obliqua, and postcristid; apical wear first on distal aspect of hypoconid. Eventually, all cusps heavily worn.
Early wear on protoconid, hypoconid, and hypoconulid; also slight wear along paracristid and cristid obliqua; little or no wear distal to hypoconulid; postcristid wear appears later; apical wear first on distal aspect of the hypoconid. Eventually, all cusps worn. m1
Patterns of wear same as on p4; m1 relatively more worn that p4.
Patterns of wear same as on p4; m1 relatively more worn than p4. m2
Patterns of wear same as on p4 and m1; m2 relatively more worn than m1.
Patterns of wear same as on p4 and m1; m2 relatively more worn than m1. m3
Patterns of wear same as on p4, m1, and m2; m3 relatively more worn than m2.
the lingual aspect of the mesial crest of I3. However, in Galeopterus, wear of the distal-most tine of i3 is produced by the apex of I3. Wear on the next distal-most tine in Galeopterus is produced as this tine comes into contact with the mesial cuspule on the mesial crest of I3. In Cynocephalus, i3 occludes lingually and only near the base of I3 mesially. This produces a characteristic V-shaped wear facet on the mesiolingual face of the I3 of Cynocephalus that is not seen in Galeopterus. Morphology, wear facets, and occlusal relationships of I3 clearly show that this tooth is more suited for shearing in Cynocephalus than in Galeopterus. This may explain why it is relatively less worn in Cynocephalus. In Galeopterus, the main area of occlusion of I3 seems to be with i3. The wide gap between i3 and c1 prevents I3 from occluding with c1 until late in the chewing cycle (Figs. 5c-d) . In Cynocephalus, the distal aspect of I3 comes into contact with the mesial crest of c1 early in the chewing cycle. The mesial crest of I3 does not contact i3 until later in the cycle. Similarly, the distal accessory cuspule on I3 and the mesial accessory cuspule on C1 provide a shearing contact for the apex of c1 in Cynocephalus that is not present in Galeopterus.
In both genera, the mesial crest of c1 occludes with the distal crest of I3, and the distal crest of c1 occludes with the mesial crest of C1. Again, the pattern of this occlusion is different. In Cynocephalus, the lower canine fits closely between I3 and C1 and produces wear on the lingual face of the crests of these teeth (Table 2; Figs. 5c-d). In Galeopterus, the lower canine appears to contact only the upper canine in initial stages of the chewing cycle. It does not contact I3 until molar teeth are almost in centric occlusion. In initial stages of contact between upper and lower canines, serrations on these teeth interdigitate (Fig. 5d) . This accounts for lingual wear on upper canines and buccal wear on lower canines in this genus. Furthermore, there is a sizable gap between c1 and p3 in Galeopterus. In Cynocephalus, the c1 distal-accessory cuspule fits firmly against the buccal face of the p3 paracristid. Thus, during the chewing cycle, c1 provides an additional cutting surface for C1 that is not present in Galeopterus. This is an effective scissorslike cutting mechanism in Cynocephalus. The condition seen in Galeopterus (i.e., interdigitating serrations) appears better suited to shredding or puncturing food between these serrations.
The p3 trigonid occludes with the distal crest of C1 and the preparacone crista of P3. This complex (Figs. 5c-d) is considered with the anterior dentition because it also appears to function mainly for shearing in Cynocephalus and mainly for shredding in Galeopterus because of the bladelike trigonid in Cynocephalus and the serrated trigonid of Galeopterus. Again, in Cynocephalus, C1 and P3 are closely appressed to each other, and this provides an additional cutting surface for the p3 protoconid. Galeopterus has a gap between C1 and P3, and the p3 protoconid appears to occlude only with preparacone crista of P3. The greater degree of paracone wear of P3 in Galeopterus suggests tighter occlusion between the paracone and the p3 talonid in Galeopterus than in Cynocephalus. The more lingual position of the postprotoconid crista in Cynocephalus prevents this kind of wear and provides the protocone in Cynocephalus an increase in its shearing rather than crushing function.
Fourth premolar and molars.-Molariform teeth of both genera generally are characterized by a dominant and highly dilambdodont eocrista (ϭ paracrista ϩ postparacrista ϩ premetacrista ϩ metacrista) and enlarged conules on upper teeth. There is a correspondingly hypertrophied cristid obliqua and postcristid on lower teeth. There are, however, significant differences between genera (Table 2 ; Figs. 5e-h). As part of the cynocephalid enlargement of the eocrista, there has been hypertrophy of the metacone and metaconule. This metacone hypertrophy, together with extreme lingual displacement of the hypoconulid against the entoconid (ϭ entoconid twinning), is a phenomenon that occurs independently in a number of lineages that have increased relative size of the metacone (e.g., Metatheria, Tupaiidae, and the putative dermopterans Mixodectidae and Microsyopidae). Possible homology of this functional-adaptive modification in some of these groups is one test of postulated phylogenetic relationships. A hypocone is totally absent in both dermopteran genera (and in plagiomenids), but the hypertrophied and distally displaced metaconule may be functionally equivalent and linked to the distocuspid-paraconid shelf complex in cynocephalids.
Proportions of the molariform tooth row (p4-m3 and P4-M3) also are different between genera. In the megadont Cynocephalus, size of tooth decreases slightly from p4 to m3 and P4 to M3, whereas in Galeopterus there is generally a slight increase from p4 to m3 and P4 to M3 (Cynocephalus, P4 ഠ M1 ഠ M2 Ͼ M3 and p4 Ͼ m1 ഠ m2 Ͼ m3; Galeopterus, P4 Ͼ M1 ഠ M2 ഠ M3 and p4 Ͼ m2 ഠ m3 Ͼ m1). This character, however, is variable within Galeopterus. Some specimens show more equally sized molariform teeth, while others show a distinct increase size of tooth moving posteriorly. This is reminiscent of variation shown in lineages undergoing reduction in numbers of teeth. However, upper molariform teeth are both mesiodistally longer and buccolingually broader in Cynocephalus than in Galeopterus. The eocrista also is relatively longer in Cynocephalus as a result of its more tightly folded centrocrista and hypertrophy of the paracone and metacone. These factors also produce a more extensively developed ectoloph in Cynoce-phalus. As a result of differences in the ectoloph, the V-shaped notch formed by the centrocrista in Cynocephalus forms an acute angle, in contrast to that of Galeopterus, where the postparacrista and prematecrista meet in a rounded and U-shaped notch buccally. Cynocephalus also has small but distinct accessory cuspules on its buccal cingulum. In keeping with the hyperdeveloped ectoloph, paraconules and metaconules of Cynocephalus also are relatively (and absolutely) larger than those of Galeopterus.
Lower molariform teeth show different relative proportions of different areas of the tooth (Tables 1 and 2 ; Figs. 5g-h). Cynocephalus has a relatively larger trigonid than Galeopterus. In Cynocephalus, area of the trigonid is about one-half the size of the talonid. In Galeopterus, the trigonid is only about one-third the size of the talonid. Relative trigonid, talonid, entoconid, and basal areas also are relatively larger in Cynocephalus. Consequently, the trigonid of Galeopterus is mesiodistally constricted and appears shrunken compared to the talonid in Cynocephalus. Whether or not the diminutive trigonid of Galeopterus represents the ancestral dermopteran or cynocephalid condition is an important question with consequences for evaluation of broader dermopteran affinities. Unfortunately, Dermotherium major, a purported dermopteran from the Eocene of Thailand (Ducrocq et al. 1992) , is of little help here. The fossil is a mosaic of characters found in both extant taxa, but it is twice as large as any living dermopteran and poorly preserved.
In both extant genera, the protoconid is the tallest cusp on p4 and m1, while the metaconid is the tallest cusp on m2 and m3. The paraconid is much smaller in Galeopterus. In Cynocephalus, the sweeping paracristid has expanded mesially to form a shelf that abuts against another small shelf or cusp, an area delimited by the postcristid distal to the hypoconulid and entoconid (the distocuspid) of the tooth in front of it. This largely explains the large trigonid in this genus. This paraconid shelf is largest on p4 and gradually decreases in size moving distally along the tooth row. The paraconid in Galeopterus follows a similar pattern, being largest on p4 and smallest on m3. In Galeopterus, the cristid obliqua joins the base of the protoconid slightly more buccally than in Cynocephalus. In Cynocephalus, the cristid obliqua joins the protoconid more lingually and ascends the distal face of the trigonid. This provides relief on the distal face of the trigonid in Cynocephalus that may abrade against the distal aspects of the paracone and paraconule during chewing.
The talonid (like the trigonid) is relatively larger in the megadont Cynocephalus than it is in Galeopterus. However, in Galeopterus, the talonid is relatively much larger compared with the trigonid. In both genera, the talonid has a lingually displaced hypoconulid, twinned with the entoconid. The talonid notch between the metaconid and entoconid is slightly distinctive in the genera; it is more open mesiodistally in Galeopterus, forming a slightly more acute angle in Cynocephalus.
In both genera, the hypoconulid is displaced lingually and appressed to the entoconid. These structures are together raised well above the talonid basin. The distal extension of these coalesced cusps forms the distocuspid, delimited simply by an extension of the postcristid. In Cynocephalus, there is extensive contact between the distocuspid and the paraconid shelf of the next tooth. Galeopterus has a much smaller distocuspid, and there often is no contact between this structure and the paraconid of the next tooth. In Cynocephalus, the postcristid is well defined and passes distal to the hypoconulid to delimit the distocuspid. In Galeopterus, the postcristid is less well defined and becomes the distocuspid closer to the hypoconulid.
Occlusion, wear, and dental function in the postcanine dentition. -Rose and Simons (1977) provided details of dermopteran wear facets. They described a dentition that is more heavily reliant on shearing (buccal phase or phase 1) than crushing (lingual phase or phase 2). Their study concentrated only on molar wear facets of Cynocephalus compared with plagiomenids and did not report on Galeopterus. Rose and Simons (1977) concluded that dental morphology, wear, and function of Cynocephalus were similar enough to plagiomenids to warrant inclusion of Plagiomenidae within Dermoptera. They also suggested, as did Simpson (1937) and others, and we believe correctly, that Mixodectidae lie close to the ancestry of dermopterans (Szalay and Lucas 1996) .
A comparison of molar occlusion (Fig. 6 ) and wear of the 2 genera (Table 2) indicates that patterns of wear described by Rose and Simons (1977) generally are characteristic of both genera, with a few important exceptions. There also may be differences in relative degree of wear of different facets between genera. Cynocephalus shows heavier wear and greater development of the lingual-phase crushing facets than Galeopterus. Yet it is clear that molariform dentition of Cynocephalus emphasizes shearing compared with Galeopterus. This accounts for the hypertrophied eocrista (and eocristid, the crests of the trigonid and the cristid obliqua) that provides Cynocephalus with relatively longer shearing crests than it does Galeopterus ( Table 1 ). The hypertrophied and distally displaced metaconule in Cynocephalus occludes with the distocuspid and provides a more extensive crushing surface than it does in Galeopterus. The expanded paraconid shelf does not appear to function as a crushing surface with the metaconule until the advanced stages of wear. Instead, it provides an expanded shearing surface between the postmetacrista and paracristid. Likewise, the prominent cristid obliqua in Cynocephalus provides greater shearing with both the postparacone crista and the preprotocone crista. It also is slightly more lingually situated and provides relief along the distal trigonid face. The mesially extended preparaconule crista provides important and increased shearing edges in conjunction with the postvallid. The postmetaconule crista cuts against the cristid obliqua in later stages of wear. The posthypoconid cristid in Cynocephalus also provides a well-developed shearing surface for the premetacrista.
Although obviously stamped with the same general heritage as the teeth of Cynocephalus, molariform dentition in Galeopterus seems to emphasize protoconetalonid crushing. Galeopterus may represent the more primitive morphological condition when the dentition is considered in its entirety. However, this crushing occurs in a way that does not produce the strong lingual-phase crushing facets seen in Cynocephalus (Rose and Simons 1977) . In Galeopterus, the metaconule does not contact the distocuspid area until later stages of wear. Similarly, shearing surfaces are not developed in this taxon to the extent seen in Cynocephalus (Table 1) . Although the cristid obliqua does shear against the postparacone and preprotocone cristae in Galeopterus, length of shearing crests available are relatively less than in Cynocephalus. This is because Galeopterus has a relatively broader and more open talonid basin than Cynocephalus, partly as a result of its relatively small trigonid. In Galeopterus, the cristid obliqua joins the talonid more mesiobuccally, the distal face of the talonid is inclined more mesially, and the mesial face of the distocuspid is inclined more distally. Also, the postprotoconid crista does not extend down the mesial face of the talonid to provide an additional shearing crest.
In general, wear appears to be heavier in Cynocephalus than in Galeopterus, but molar tooth wear also differs in other ways ( Table 2 ). The upper molariform teeth of Cynocephalus wear from the protocone buccally (i.e., tongue to cheek). In later stages of wear, the paraconid, metaconid, and protocone will be obliterated completely, but a distinct W-shaped ectoloph (heavily worn) will be present. In Galeopterus, rarely have we seen molariform teeth reach such advanced stages of wear, and in Galeopterus, the teeth wear from the midline mesiodistally (i.e., from inside out). Here, as wear progresses, there is a greater separation of mesial and distal components of the stylar shelf. This suggests a greater degree of bucolingual movement as the hypoconid moves through the trigon basin in Galeopterus. This contradicts our hypothesis of greater lateral movement in the mandible of Cynocephalus based on morphology of the angle of the mandible. In Cynocephalus, it appears that a more extensive orthal component of the buccal phase of the masticatory cycle brings the teeth into centric occlusion. After reaching centric occlusion, lingual motion of the mandible would serve to crush and grind recently sheared material and produce the heavy phase 2 fac-ets seen in Cynocephalus. This may explain the laterally expanded angle of the mandible in Cynocephalus. More subtle aspects of molariform wear (Table 2 ) support this hypothesis. Early wear in both genera is present along the whole eocrista. Lack of noticeable wear on the tips of metacone and paracone in Cynocephalus indicates a strict vertical shear of the crests past each other. The more pronounced apical wear on the paracone and metacone of Galeopterus can be explained by a greater distomesial component in its masticatory cycle.
It appears that in initial stages of occlusion in Galeopterus, the hypoconid contacts the metacone and that the protoconid may contact the paracone. The mandible then shifts mesially as the hypoconid drops into the trigon basin. Alternately, if the mandible was displaced so far laterally that the lower canine was positioned lateral to the upper canine, the hypoconulid and protoconid could produce these wear facets. It is impossible to produce such an arrangement in Cynocephalus without completely dislocating the mandible. In Galeopterus, however, posterior displacement of the angle of the mandible could allow the masseter muscle to produce distal-to-mesial translation of the mandible and produce these wear facets.
DISCUSSION
First, a comment on the purported fossil dermopteran from Thailand is required. If D. major proves to be a dermopteran, then its inclusion in the family Cynocephalidae may be appropriate (Ducrocq et al. 1992) . However, it is our opinion that the dermopteran affinities of this specimen (TF 2580) are uncertain. The specimen is poorly preserved, and only m3 preserves any diagnostic features. Furthermore, some features listed as characteristic of Dermoptera are more widespread than these authors acknowledge. For example, a hypoconulid lingually displaced and close to the entoconid also is characteristic of many other eutherian taxa, as well as Miocene sivaladapid primates.
There also are inconsistencies in the description of TF 2580. For example, the specimen is said to resemble Cynocephalus in having a ''rather deep talonid basin,'' but later in the same paragraph it is said to differ from Cynocephalus in having a ''shallow talonid basin'' (Ducrocq et al. 1992: 374) . The description also is problematic because the authors have misidentified the extant dermopteran taxa they figure. In their figure (Ducrocq et al. 1992: figure 3) , figure  3A is G. variegatus, not C. volans, and figure 3B is C. volans, not G. variegatus . This confusion extends to the description of the fossil. For example, the strong paraconid purported to link TF 2580 to extant Sundaic dermopterans is a character of the Philippine kagwang C. volans. Similarly, size of the fossil is more similar to Cynocephalus, which has the larger teeth of the 2 extant taxa and not to Galeopterus as the authors propose. An emended and expanded description of this fossil is needed.
The 1st question that one might want to ask pertaining to evolution of dermopteran craniodental morphology is, Which of the 2 extant genera exhibit morphology more similar to the cynocephalid ancestor? To consider the entire craniodental morphology of 1 genus more primitive or derived than the other in general is entirely too simplistic. Pectinate incisors; serration of the canines and 3rd premolars in Galeopterus and in deciduous teeth of Cynocephalus; hypertrophied metacone, metaconule, and eocrista; close association of distal talonid cusps; and distinct distocuspid all belie a highly derived cynocephalid ancestor. It is important to remember that this set of initial conditions constrained evolution of the two extant lineages.
Initially, it appears that Cynocephalus possesses the more derived suite of characters. For example, the deciduous canine and premolar dentition of Cynocephalus is similar to that of adult Galeopterus. The greater number of incisor tines in Cynocephalus also hint at a more derived condition. Although these factors may indeed be derived characters in Cynocephalus, we must consider the functional and adaptive implications of such a premise as applied to the whole dentition (i.e., in the context of a Darwinian phylogenetic analysis-see Szalay and Schrenk 1998) . For example, the distocuspid may have arisen to maintain close occlusal continuity between molariform teeth. Thus, it is part of a functional complex that includes the metacone and metaconule and appears to have been mediated by selection rather than happenstance. Although the distocuspid is present in Galeopterus, intermolar contact is minimal or may not occur at all, and this may reflect a derived reduction in size of tooth in that genus. Consequently, the relatively large teeth of Cynocephalus that maintain intermolar contact may be nearer to the ancestral condition. Wide intermolar interstitial spaces certainly are not the norm among mammals. TF 2580 has intermolar interstitial spaces, but poor preservation of this fossil and variable distribution of this character in Galeopterus make this character difficult to polarize, especially if TF 2580 postdates the split between extant genera (highly unlikely).
Reduction in size of tooth may not be the only derived condition in the Sundaic form. The unusually small trigonid of Galeopterus probably is highly derived compared with the ancestral condition. This character alone may largely explain the large interstitial spaces in this genus. Ectoloph hypertrophy is tied to increased cutting functions and to a triangular and trenchant trigonid, as seen in Cynocephalus and other therians. A specific component of this complex is centrocrista hypertrophy that is linked to cristid obliqua and postcristid hypertrophy. Hypoconid size is linked directly to cristid obliqua development, postcristid development, and size of talonid. We believe that the ancestral condition from which the 2 extant dermopterans are derived was characterized by these adaptations. This would explain the hypertrophied talonid seen in extant genera. Thus, trigonid reduction in Galeopterus appears to be derived. Granted, this makes for a complex evolutionary scenario, but both genera may have derived dental attributes that are reflected in and correlated with cranial traits.
Application of linear (monotonic) logic to analysis of these seemingly conflicting patterns constrained by heritage is inadequate. There can be no question but that the ancestral cynocephalid morphotype both constrained and facilitated subsequent adaptive transformations in lineages leading to extant dermopteran genera. We propose that talonid function, characterized by a hypertrophied paracristid, cristid obliqua, postcristid, and ectoloph, already was well entrenched in the dermopteran morphotype (predating the cynocephalid one). Perhaps morphology of the molariform teeth of Galeopterus, as suggested by wear patterns, may be explained by a constrained departure away from a more shear-oriented molariform dentition similar to that of Cynocephalus. While it appears certain that Cynocephalus is derived compared with Galeopterus in its increased number of incisor tines and canine and 3rd-premolar conformations, Galeopterus may have undergone reduction in size of teeth, particularly trigonid reduction and a shift toward molar crushing tied to a specific diet.
Interordinal relationships of Dermoptera.-Our comments here concern the recent classification of the Dermoptera by McKenna and Bell (1997) ; they include Dermoptera as a suborder of Primates. Presumably, this action is based on the work of Beard (1989 Beard ( , 1990 Beard ( , 1993a Beard ( , 1993b ) and Kay and colleagues (Kay et al. 1990 (Kay et al. , 1992 . However, this interpretation dismisses a considerable body of detailed data uniting the Dermoptera and Chiroptera as sister taxa (Novacek and Wyss 1986; Simmons 1993 Simmons , 1995 Stafford and Thorington 1998; Szalay and Drawhorn 1980; Lucas 1993, 1996; Babcock 1991, 1993; Wible and Martin 1993) .
McKenna and Bell's (1997) Dermoptera also includes a heterogeneous group of taxa. For example, Plagiomenidae and Mixodectidae are included in Dermoptera along with Cynocephalidae. However, they also include Paromomyidae, a Paleogene family of Plesiadapiformes, but not the other plesiadapiforms. Reasons for these conglomerations are neither explained nor diagnosed, so justifications for these actions related to dermopterans are not known (Szalay 1999) . We find separation of Paromomyidae from Plesiadapidae, Saxonellidae, and Carpolestidae as inexplicable and mistaken as inclusion of Dermoptera within Primates or as classification of Carpolestidae as Tarsiiformes (McKenna and Bell 1997) . The reason for this harsh judgment is that the plesiadapiform families clearly are diagnosable based on derived morphology of their central upper incisors (Szalay and Lucas 1996) and many other special similarities in dental morphology. Furthermore, the omomyid tarsiiform genus Ekgmowechashala is included in Dermoptera, within Plagiomenidae. Reaffirmation of the nonplagiomenid status of this taxon recently has been noted by Szalay and Lucas (1996) , contrary to McKenna (1990) .
McKenna and Bell (1997) also classify Microsyopidae as Primates incertae sedis, but there is no convincing published evidence to give credence to this action. There are some general similarities of cheek teeth to dermopterans and some plesiadapiforms, but microsyopid cranial morphology and the well-known basicranial region are unlike any archaic or modern primate. However, microsyopid postcranials do suggest dermopteran affinities (F. S. Szalay and S. L. Walsh, in litt.). Thus, placement of Microsyopidae within Primates also appears unjustified. The recently erected family Picromomyidae (Rose and Bown 1996) , included by McKenna and Bell (1997) in the incertae sedis section of Primates, also is a group of microsyopids, in our judgment. Relevance of Mixodectidae and Plagiomenidae as possible early dermopterans also was discussed by Szalay and Lucas (1996) .
The valid family name for extant dermopterans is Cynocephalidae, not Galeopithecidae. The type genus is Cynocephalus, and thus the family must take its name from this (ICZN 1999:article 35. 3), hence Cynocephalidae. We agree with Simpson (1945) that in 1925 the codification of the name Galeopithecus over Cynocephalus (cf. Van Valen et al. 1967 ) provided a clear case for overriding priority in the name of stability (Gardner and Robbins 1998 give a parallel example regarding fur seals). We also agree with Simpson (Melville 1977 (Melville : opinion 1077 ) that this is no longer the case. The Commission eventually rendered a decision on the family name of extant dermopterans in 1977 (Melville 1977 (Melville : opinion 1077 , concluding that Cynocephalidae was the valid name. Galeopithecus has not been used widely since 1945, when Simpson (1945) adopted Cynocephalus (Corbet and Hill 1992; Lawlor 1979; Wilson 1993) . Consequently, it is not now in the best interest of stability to continue using the names Galeopithecus or Galeopithecidae.
The issue of Volitantia, namely, that Chiroptera is the sister group of Dermoptera, has been reviewed and discussed by Szalay and Lucas (1996) . Papers in MacPhee (1993) and recent contributions of Simmons (1995) and Stafford and Thorington (1998) also are relevant to this topic. Strikingly similar postcranial adaptations related to hanging and gliding (not hang-gliding), neural and myological features, and homology of the scaphocentralolunate in the wrist of the 2 groups suggests that Volitantia is a holophyletic clade. Still, Hutcheon et al. (1998:607) recently noted that ''an apparent sister-group relation of Dermoptera and Primates suggests that flying lemurs do not represent the ancestors of some or all bats; yet insofar as gliding of the type implemented in dermopterans is an appropriate model for the evolution of powered mammalian flying, the position of Cynocephalus in our tree indirectly strengthens the argument that true flight could have evolved more than once among bats.'' We find the persistence of such opinions extremely confusing. It is impossible to distinguish be-tween the author's single-copy, DNA-hybridization approach to phylogeny of taxa and their inexplicable adaptive connection to polyphyly of bats in light of their view of dermopteran relationships.
CONCLUSIONS
It is clear that there are 2 morphologically and ecologically distinct, extant dermopteran genera and that differences between them are striking and consistent. Appropriate names for these 2 taxa are C. volans for the Philippine flying lemur and G. variegatus for populations from the Sunda Shelf area and the Southeast Asian mainland. This interpretation generally conforms to conclusions reached by Thomas (1908) . However, it contradicts commonly accepted classifications that recognized only 1 genus with 2 species (Corbet and Hill 1992; Lawlor 1979; Simpson 1945; Wilson 1993 ) and also earlier workers (Cabrera 1925; Chasen and Boden Kloss 1929; Lyon 1908 Lyon , 1909 Lyon , 1911 Miller 1900 Miller , 1903 Miller , 1906 , some of whom have recognized 18 species. Such classifications were the result of assigning species status to every isolated island population of dwarfed G. variegatus. These dwarfed forms are not morphologically distinguishable from larger morphs of this species, other than in size, and do not warrant specific distinction. The distribution of dwarfed forms suggests that reduction of body size in colugos is associated with independent events of isolation on small islands (Case 1977; Foster 1964; Heaney 1978; Krzanowski 1967; McNab 1994; Vartanyan et al. 1993 ) resulting from drops in sea level associated with periodic glaciation (Flenley 1985; Groves 1985; Heaney 1985 Heaney , 1986 Heaney , 1991 Michaux 1994; Ollier 1985; Ruedi 1996) . The recent discovery of a dwarfed G. variegatus in central Laos (Ruggeri and Etterson 1998 ; Fig. 1 ) may highlight the importance of isolation of small populations in the dwarfing process if this population proves to be isolated from other mainland G. variegatus. We suspect that it is.
It may be useful to designate 4 subspe- (Claridge et al. 1997; Kimbel and Martin 1993; Lambert and Spencer 1995; Mayr and Ashlock 1991) . Nevertheless, little effort has been directed at definition and recognition of genera (Mayr 1963; Simpson 1945 Simpson , 1961 . The discussion by Lemen and Freeman (1984) is particularly relevant for problems regarding criteria for holophyletic genera. In part, we argue that related species that are morphologically distinct and adapted to different ecological conditions qualify as distinct genera. For example, among Primates, Leontopithecus, the lion tamarins, and Callithrix, the marmosets, can be distinguished based on morphological adaptations for extractive foraging and exudate feeding, respectively (Hershkovitz 1977; Rosenberger 1992) . Similarly, Ateles, the spider monkeys, and Brachyteles, the wooly spider monkey, can be distinguished based on cranial and dental adaptations for frugivory and folivory, respectively. Likewise, the extant baboons Papio and Theropithecus are clearly distinguishable based on diet-related adaptations. In fact, our results parallel those of Lemen and Freeman (1984) in finding few differences in shape within a genus but large differences in size within species of genera. Freeman (1981 Freeman ( , 1982 Freeman ( , 1988 documented similar patterns among genera of bats, and Emmons and Vucetich (1998) note the same kind of differences between genera of spiny rats (Echimyidae).
Cynocephalus and Galeopterus represent 2 such morphologically and ecologically distinct units. Cynocephalus has a more robust masticatory apparatus that we hypothesize is adapted to shearing with the anterior (premolar and canine) dentition and vigorous molariform chewing. Galeopterus has a more gracile masticatory system and appears adapted to shredding or puncturing with the anterior dentition and protoconetalonid crushing with the molariform dentition. Such differences may be related to differences in quality or structure of food between the Sundaic and Philippine subregions. Similarly, differences in facial morphology may be related to these factors, or they may be related to different mating or foraging strategies or different mechanisms of social control. Populations of dwarfed Galeopterus do not differ from their larger conspecifics in these respects.
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